Squalamine is not a proton ionophore.
Squalamine, an aminosterol antibiotic isolated from the dogfish shark, creates relatively large defects in phospholipid bilayers, allowing the unrestricted translocation of small molecules across these compromised membranes (B.S. Selinsky, Z. Zhou, K.G. Fotjik, S. R. Jones, N.R. Dollahon, A.E. Shinnar, Biochim. Biophys. Acta 1370 (1998) 218-234). However, an aminosterol structurally similar to squalamine was found to act as a proton ionophore in anionic phospholipid vesicles. In contrast with squalamine, gross membrane disruption was not observed with this synthetic analog (G. Deng, T. Dewa, S.L. Regen, J. Am. Chem. Soc. 118 (1996) 8975-8976). In this report, the ionophoric activity of squalamine was tested in anionic and zwitterionic phospholipid vesicles. No ionophoric activity was observed for squalamine in vesicles comprised of phosphatidylglycerol (PG), phosphatidylcholine (PC), or a mixture of the two lipids. Experiments using radiolabeled squalamine indicated that all of the squalamine added to PG vesicles remained with the vesicles, while approximately one-half of the squalamine added to PC vesicles was incorporated. We have synthesized the aminosterol analog of squalamine possessing ionophoric activity, and its ionophoric activity in PG vesicles was confirmed. The synthetic compound possessed no measurable lytic activity when added to preformed phospholipid vesicles. As both compounds possess significant antimicrobial activity, these results suggest that either multiple mechanisms for the antimicrobial activity of aminosterols exist, depending upon the aminosterol structure, or possibly an unrelated common mechanism for antimicrobial activity remains to be discovered.